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(54) Grommet and nnethod of producing the same 



(57) A grommet 1 includes a corniced part 2 in a than the engaging parts 3, 4. The grommet 1 can be 

shape of a bellows, and two engaging parts 3, 4 inte- obtained by molding thenmoplastic elastomer by injec- 

grally fomned on opposite ends of the corniced part and tion molding so that the diameter of the engaging parts 

adapted to be engaged with respective bodies to be fit- is less than five times as large as the diameter of the 

ted such as a chassis panel 5 and a door panel 6. The corniced part, opening molds 17.18 for f omning an outer 

grommet 1 is fomied in a hollow tubular shape in such face thereof, and thereafter, enlarging the corniced part 

a manner that the corniced part 2 is smaller in diameter thereby removing the grommet from a core 1 9 for form- 
ing an inner face thereof. 
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Description 

BACKGROUND OF THE INVENTION 
Field of the Invention 

[0001] The present invention relates to a grommet, 
and more particularly to the grommet including a cor- 
niced part and engaging parts, and fomned in such a 
manner that the corniced part is smaller in diameter than 
the engaging parts. The invention also relates to a meth- 
od of producing the grommet. 

Description of the Related Art 

[0002] Recently, so called power window systems 
have been Installed on vehicle doors so-that window 
panels can be easily opened and closed up and down 
by operating an electric motor provided therefor. The ve- 
hicle doors are also provided with speakers, door locks, 
and so on. Therefore, the electric motor for the power 
window system and so on must be supplied with power, 
and wire harnesses are equipped across chassis and 
the doors. 

[0003] Usually, each of the wire harnesses Is protect- 
ed by an elastically def ormable grommet from water and 
dust. The grommet Includes a corniced part and two en- 
gaging parts. The corniced part is fomied to have a 
smaller diameter than the engaging parts which are In- 
tegrally formed on opposite ends of the corniced part. 
The engaging parts are adapted to be engaged with a 
chassis panel and a door panel respectively 
[0004] The conventional grommet has been made of 
rubber which Is heavy (its specific gravity is about 1.3), 
and has badly affected weight reduction of an automo- 
bile. Moreover, rubber must be subjected to vulcanizing 
process which requires lot of working time, and produc- 
tivity of the grommet has been poor. Further, because 
rubber is unable to be recycled, effective use of resourc- 
es has been impossible. 

[0005] The present invention has been made in view 
of the above described problems, and it is an object of 
the invention to provide a grommet which is lightweight, 
able to be recycled, and excellent in productivity, and 
also a method of producing the grommet. 

SUMMARY OF THE INVENTION 

[0006] In order to solve the above described prob- 
lems, according to one aspect of the present invention, 
there is provided a grommet comprising a corniced part 
In a shape of a bellows, and two engaging parts inte- 
grally formed on opposite ends of the corniced part and 
adapted to be engaged with respective bodies to be fit- 
ted, the grommet being fonned in a hollow tubular shape 
in such a manner that the corniced part is smaller in di- 
ameter than the engaging parts, wherein the grommet 
is molded of thennoplastic elastomer by injection mold- 



ing, and a diameter of the engaging parts is set to be 
less than five times as large as the diameter of the cor- 
niced part. 

[0007] According to another aspect of the present in- 
5 vention, there is proposed a method of producing a 
grommet including a corniced part in a shape of a bel- 
lows, and two engaging parts Integrally fonned on op- 
posite ends of the corniced part and adapted to be en- 
gaged with respective bodies to be fitted, the grommet 
10 being formed in a holfow tubular shape in such a manner 
that the corniced part is smaller in diameter than the en- 
gaging parts, comprising steps of molding thennoplastic 
elastomer into the grommet by injection molding so that 
the diameter of the engaging parts is less than five times 
15 as large as the diameter of the corniced part, opening 
molds for fonning an outer face thereof, and thereafter, 
enlarging the corniced part In diameter, thereby remov- 
ing the grommet from a core for forming an Inner face 
thereof. 

20 [0008] According to the first aspect of the present in- 
vention, because material for the grommet is thermo- 
plastic elastomer, It Is light weight and can be recycled. 
Moreover, the vulcanizing process will not be required. 
Meanwhile, since the engaging parts have the diameter 

25 which is less than five times as large as the diameter of 
the corniced part, the grommet can be produced by in- 
jection molding. Accordingly, after the molding, the core 
portion for forming the engaging parts can be passed 
through the corniced part without difficulty. This will 

30 make the molding time shorter, and stabilize dimension- 
al accuracy of an inner face of the grommet. 
[0009] According to the second aspect of the present 
Invention, there is employed the method of producing 
the grommet by Injection molding of thennoplastic elas- 

35 tomer. Because the thermoplastic elastomer which is 
similar to rubber in characteristics is employed as ma- 
terial, the grommet thus obtained is light weight. Fu rther, 
it has become possible not only to recycle the material 
but to produce the grommet by employing injection 

40 molding, resulting in a rapid molding. Still further, dimen- 
sional accuracy of the inner face of the grommet will be 
stabilized, and, of course, vulcanizing process is not re- 
quired. By molding the grommet by injection molding In 
such a manner that a ratio in diameter between the en- 

45 gaging parts and the corniced part is less than five, the 
core portion for forming the engaging parts can be 
passed through the corniced part without difficulty, after 
the molding. 

50 BRIEF DESCRIPTION OF THE DRAWINGS 

[0010] 



55 



Fig. 1 is a sectional view showing one embodiment 
of a grommet according to the present invention; 
Fig. 2 is a sectional view of essential parts of an 
engaging part and a corniced part to be engaged 
with a chassis panel; 
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Fig. 3 is a sectional view of essential parts of an 
engaging part and a corniced part to be engaged 
with a door panel; 

Fig. 4 is a schematic view of a metal moid for ex- 
plaining molding process of the grommet. 

DESCRIPTION OF THE PREFERRED 
' EMBODIMENTS 

[001 1 ] Now, one embodiment of the present invention 
will be described referring to the drawings. 
[0012] In Fig. 1, a grommet 1 for a vehicle door is 
formed of elastomer which has characteristics similar to 
rubber in flexibility and strength, etc., and is in a hollow 
tubular shape having a comiced part 2 and two engag- 
ing parts 3, 4 at opposite ends of the corniced part 2. 
The grommet 1 is attached to a chassis panel 5 and a 
door panel 6 enabling a wire harness 7 an-anged there- 
between to be protected from water and dust. In short, 
the wire harness 7 can be protected by the grommet 1 . 
The chassis panel 5 and the door panel 6 constitute bod- 
ies to be fitted described in the claims. 
[001 3] The corniced part 2 is formed in a hollow tubu- 
lar shape, and the wire harness 7 is adapted to pass 
through the corniced part 2. Because the corniced part 
2 is formed in a bellows shape, the grommet can easily 
follow opening and closing movements of the vehicle 
door by expansion and contraction of the corniced part. 
Opposite end portions of the corniced part 2 are formed 
in an annular shape having a same inner diameter as 
threads projecting Inwardly in a middle part of the cor- 
niced part 2. The engaging parts 3, 4 are integrally con- 
tinued from the opposite end portions. These opposite 
end portions are fomied rectillnearly. In the present em- 
bodiment, the inner diameter of the opposite end por- 
tions of the corniced part 2 is D1 , as shown in Figs. 2 
and 3. Preferably, the wire harness 7 is held in tight fit 
inside the comiced part 2. 

[001 4] Referring to Figs. 1 and 2, the engaging part 3 
Includes a large diametertubular portion 8 which is con- 
tinued from the comiced part 2 and adapted to be en- 
gaged with a hole in the chassis panel 5 which is not 
shown, and a funnel shaped tubular portion 9 which is 
in a substantially funnel shape in cross section and con- 
tinued from the large diametertubular portion 8 Inside 
of the chassis panel 5. The engaging part 3 is so de- 
signed as to guide out the wire harness 7 to the chassis 
side. The large diameter tubular portion 8 has an inner 
diameter D2 which is larger than the inner diameter 01 
of the corniced part 2 (D2>D1). The large diametertu- 
bular portion 8 is provided with an annular groove 10 
around its outer circumference to be engaged with the 
above mentioned hole in the chassis panel 5. The funnel 
shaped tubular portion 9 is provided with a slit 11 . 
[001 5J Referring to Figs. 1 and 3, the engaging part 4 
includes a large diameter tubular portion 12 which is 
continued from the corniced part 2 and adapted to be 
engaged with a hole in the door panel 6 which is not 



shown, and a small diameter tubular portion 1 3 which is 
smaller in diameter than the large diameter tubular por- 
tion 12 and extends rectilineariy. The large diametertu- 
bular portion 1 2 has an inner diameter D3 which is larger 
than the inner diameter D1 of the corniced part 2 
(D3>D1), and is provided with an annular groove 14 
around its outer^circumference to be engaged with the 
above mentioned hole in the door panel 6. It is to be 
noted that the large diameter tubular portion 12 is 
formed in such a manner that the inner diameter D3 is 
less than five times as large as the inner diameter D1 of 
the corniced part 2 for convenience of molding. In the 
present embodiment, the inner diameter D3 Is equal to 
the inner diameter D2. An inner diameter D4 of the small 
diametertubular portion 13 is set to be slightly larger 
than the Inner diameter D1 of the corniced part 2 and 
adequately smaller than the inner diameter D3. 
[0016] The grommet 1 having the above described 
structure is fomned by injection molding by means of a 
metal mold 15 as shown in Fig. 4. The metal mold 15 
has at least one cavity part 16 which is composed of 
molds 17,18 and a core 1 9. The molds 17,18 are adapt- 
ed to forni an outer face of the grommet 1 , while the core 
19 is adapted to fonn an inner face of the grommet 1 . 
The core 19 consists of a fixed part 20 and a movable 
part21. 

[0017] When the metal mold 1 5 is tightened, a mold- 
ing cavity 22 is fonmed in the cavity part 16, into which 
molten elastomer (themioplastic elastomer) is injected. 
After the Injection molding, the molds 17, 18 are opened 
in directions of an^ows P, arid the movable part 21 of the 
core 1 9 slides in a direction of an arrow Q. On the fixed 
part 20 of the core 19, there remains the grommet 1 
which has been thus molded. Then, the grommet 1 is 
air blown from inside of the corniced part 2 (the corniced 
part 2 is inflated by means of an air inf later) to enlarge 
the inner diameter of , the corniced part 2. Thus, the 
grommet 1 as shown in Fig. 1 can be obtained by re- 
moving it from the fixed part 20 in the direction of the 
arrow O. 

[0018] In Fig. 4, an area 23 contributes to forming of 
the comiced part 2, and areas 24, 25 contribute to fomi- 
ing of the engaging parts 3, 4 respectively. 
[0019] The grommet 1 which has been fomned 
through the above described molding process has been 
subjected to following tests according to a pemnanent 
extension test prescribed in J IS K 6301 . Rabaron (black) 
(trade name) was employed as the thermoplastic elas- 
tomer. 

(1) Initial dimensions of the grommet have been 
measureid at the following four points A-D. 

A: outer diameter of the large diameter tubular 

portion 8 of the engaging part 3 (See Fig. 2). 
B: outer diameter of the end portion of the cor- 
niced part 2 adjacent to the engaging part 3 
(See Fig. 2). 
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C: outer diameter of the large diameter tubular 
portion 12 of the engaging part 4 (See Fig. 3). 
D: outer diameter of the end portion of the cor- 
niced part 2 adjacent to the engaging part 4 
(See Fig. 3). 

The value at the point A was 50. 1 mm, the 
value at the point B was 1 9.9mm, the value at 
the point C is 50.0mm, and the value at the point 
D is 20.1mm (averages of n = 4). Thiclcness of 
the corniced part 2 is 1 .50mm on the drawings. 

(2) The grommet 1 is mounted on an opening/clos- 
ing device (not shown), and opened at respective 
opening/closing rates to be kept open for 10 min- 
utes. 

(3) The grommet 1 is detached from the opening/ 
closing device and left to stand for 1 a>minutes. 

(4) The grommet 1 is measured again at the follow- 
ing four points A-D after it has been left to stand. 

(5) After the tests, a sample is inserted into a sim- 
ulation panel (not shown) to confirm that there Is no 
problem. 

[0020] After the above tests, a crack has been created 
around a circular part in the depth of the slit 11 but not 
in the corniced part 2, in case where the opening/closing 
rate was 500%. Insertion into the simulation panel can 
be conducted without problem. As the results, it has 
been found that if the inner diameters D2 and D3 of the 
large diameter tubular portion 8 and the large diameter 
tubular portion 12 are set to be less than five times as 
large as the inner diameter D1 of the bellow part 2, the 
grommet 1 free from any problem can be obtained. 
[0021 ] As described above, the grommet 1 according 
to the present invention has such effects that it is light 
weight and can be recycled. Further, since the vulcan- 
izing process is not required, productivity will be en- 
hanced. Still further, because the grommet is produced 
by injection molding, the molding process can be con- 
ducted much faster and the productivity can be en- 
hanced the more. Needless to say, dimensional accu- 
racy of the inner face of the grommet 1 can be stabilized 
thereby contributing to improvement of the productivity. 
[0022] It is apparent that various modifications can be 
made in the present Invention within a scope not devi- 
ating from a gist of the invention. For example, the 
present invention can be applied to such a grommet as 
provided with only one engaging part. 
[0023] As the thermoplastic elastomer, olefin elas- 
tomer can be also employed besides the above men- 
tioned rabaron (black) which is stylene elastomer. 



two engaging parts integrally formed on oppo- 
site ends of said corniced part and adapted to 
be engaged with respective bodies to be fitted, 
said grommet being fonmed in a hollow tubular 

5 shape in such a manner that said corniced part 

is smaller in diameter than said engaging parts, 
wherein said grommet is molded of thermoplas- 
.tic elastomer by injection molding, and a diam- 
eter of said engaging parts is less than five 

10 times as large as the diameter of said corniced 

part. 

2, A method of producing a grommet including a cor- 
niced part in a shape of a bellows, and two engaging 

15 parts integrally fonned on opposite ends of said cor- 
niced part and adapted to be engaged with respec- 
tive bodies to be fitted, said grommet being fomned 
in a hollow tubular shape in such a manner that said 
corniced part Is smaller in diameter than said en- 

20 gaging parts, comprising steps of: 

molding thermoplastic elastomer into said 
grommet by injection molding so that the diam- 
eter of said engaging parts is less than five 
25 times as large as the diameter of said cornrced 

part, 

opening molds for forming an outer face there- 
of, and thereafter, 

enlarging said corniced part in diameter there- 
to by removing said grommet from a core for form- 
ing an Inner face thereof. 
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1 . A grommet comprising; 

a corniced part in a shape of a bellows; and 
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